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The AR04 gene of Candida albicans encodes a tyrosine-sensitivc 
DAHP synthase: evolution, functional conservation and phenoty 
of Aro3p-, Aro4p-deficient mutants. 

Sousa S, McLaughlin MM, Pereira SA, VanHorn S, Knowlton R, Brown J] 
Nicholas RO, Livi GP. 

Department of Comparative Genomics, Glaxo SmithKline, King of Prussia, PA 
19406, USA. 

The enzyme 3-deoxy-D-arabinoheptulosonate-7-phosphate (DAHP) synthase 
catalyses the first step in aromatic amino acid biosynthesis in prokaryotes, plant 
and fungi. Cells of Saccharomyces cerevisiae contain two catalytically redundai 
DAHP synthases, encoded by the genes AR03 and AR04, whose activities are 
feedback-inhibited by phenylalanine and tyrosine, respectively. AR03/4 gene 
transcription is controlled by GCN4. The authors previously cloned an AR03 
gene orthologue from Candida albicans and found that: (1) it can complement a 
aro3 aro4 double mutation in S. cerevisiae, an effect inhibited by excess 
phenylalanine, and (2) a homozygous aro3 -deletion mutant of C. albicans is 
phenotypically Aro(+), suggesting the existence of another isozyme(s). They no 
report the identification and functional characterization of the C, albicans 
orthologue of S. cerevisiae Aro4p. The two Aro4p enzymes share 68% amino a 
identity. Phylogenetic analysis places the fungal DAHP synthases in a cluster 
separate from prokaryotic orthologues and suggests that AR03 and AR04 aros< 
from a single gene via a gene duplication event early in fungal evolution. C. 
albicans AR04 mRNA is elevated upon amino acid starvation, consistent with 1 
presence of three putative Gcn4p-responsive elements (GCREs) in the gene 
promoter sequence. C. albicans AR04 complements an aro3 aro4 double mutat: 
in S. cerevisiae, an effect inhibited by excess tyrosine. The authors engineered 
Deltaaro3/Deltaaro3 Deltaaro4/MET3p::AR04 cells of C. albicans (with one 
wild-type copy of AR04 placed under control of the repressible MET3 promote 
and found that they fail to grow in the absence of aromatic amino acids when 
AR04 expression is repressed, and that this growth defect can be partially resci 
by aromatic amino acids and certain aromatic amino acid pathway intermediate! 
It is concluded that, like S. cerevisiae, C. albicans contains two DAHP synthase 
required for the first step in the aromatic amino acid biosynthetic pathway. 
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□ 1: K01989 . E.coli aroF gene ...[gi:145361] Links 



LOCUS ECOAROF 1071 bp DNA linear BCT 26-APR-1993 

DEFINITION E.coli aroF gene for DAHP synthase (Tyr) , complete coding sequence. 

ACCESSION K01989 

VERSION K01989.1 GI:145361 

KEYWORDS a-deoxy-D-arabinoheptulosonate-V-phosphate synthetase; aroF gene. 
SOURCE Escherichia coli 

ORGANISM Escherichia coli 

Bacteria; Proteobacteria; Gammaproteobacteria; Enterobacteriales ; 
Enterobacteriaceae ; Escherichia . 
REFERENCE 1 (bases 1 to 1071) • 

AUTHORS Shultz,J., Hermodson, M, A. , Garner, C.C. and Herrmann, K.M. 
TITLE The nucleotide sequence of the aroF gene of Escherichia coli and 

the amino acid sequence of the encoded protein, the 
tyrosine -sensitive 3 -deoxy-D-arabino-heptulosonate 7 -phosphate 
synthase 

JOURNAL J. Biol. Chem. 259 (15), 9655-9661 (1984) 
MEDLINE 84264621 
PUBMED 6146618 
COMMENT Original source text: E.coli DNA, clone pKB45. 

In the features table DAHP synthase = 
3 -deoxy-D-arabino-heptulosonate 7 -phosphate synthase. 
FEATURES Location/Qualifiers 
source 1 . . 1071 

/organism= "Escherichia coli" 
/mol_type= "genomic DNA" 
/db_xref = " taxon : 562 " 
CDS 1..1071 

/note="tyrosine-sensitive DAHP synthase (aroF) " 
/ codon_start=l 
/trans 1 table=ll 
/protein_id= " AAA23489.1 " 
/db_xref="GI : 145362" 

/ trans lation="MQKDALNNVHITDEQVLMTPEQLKAAFPLSLQQEAQIADSRKSI 
SDI I AGRDPRLL WCGPCS IHDPETALE YARRFKALAAEVSDSLYLVMRVYFEKPRTT 
VGWKGL INDPHMDGS FDVEAGLQ I ARKLLLELVNMGLPLATEALD PNS PQYLGDL FS W 
SAIGARTTESQTHREMASGLSMPVGFKNGTDGSLATAINAMRAAAQPHRFVGINQAGQ 
VALLQTQGNPDGHVILRGGKAPNYSPADVAQCEKEMEQAGLRPSLMVDCSHGNSNKDY 
RRQPAVAES WAQIKDGNRS I IGLMIESNIHEGNQSSEQPRSEMKYGVSVTDACISWE 
MTDALLRE IHQDLNGQLTARVA " 
ORIGIN 2 6 bp upstream of Rsal site; about 56.7 min on K12 map. 

1 atgcaaaaag acgcgctgaa taacgtacat attaccgacg aacaggtttt aatgactccg 
61 gaacaactga aggccgcttt tccattgagc ctgcaacaag aagcccagat tgctgactcg 
121 cgtaaaagca tttcagatat tatcgccggg cgcgatcctc gtctgctggt agtatgtggt 
181 ccttgttcca ttcatgatcc ggaaactgct ctggaatatg ctcgtcgatt taaagccctt 
241 gccgcagagg tcagcgatag cctctatctg gtaatgcgcg tctattttga aaaaccccgt 
3 01 accactgtcg gctggaaagg gttaattaac gatccccata tggatggctc ttttgatgta 
361 gaagccgggc tgcagatcgc gcgtaaattg ctgcttgagc tggtgaatat gggactgcca 
421 ctggcgacgg aagcgttaga tccgaatagc ccgcaatacc tgggcgatct gtttagctgg 
481 tcagcaattg gtgctcgtac aacggaatcg caaactcacc gtgaaatggc ctccgggctt 
541 tccatgccgg ttggttttaa aaacggcacc gacggcagtc tggcaacagc aattaacgct 
601 atgcgcgccg ccgcccagcc gcaccgtttt gttggcatta accaggcagg gcaggttgcg 
661 ttgctacaaa ctcaggggaa tccggacggc catgtgatcc tgcgcggtgg taaagcgccg 
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721 aactatagcc ctgcggatgt tgcgcaatgt 

781 ccgtctctga tggtagattg cagccacggt 

841 gcggtggcag aatccgtggt tgctcaaatc 

901 atgatcgaaa gtaatatcca cgagggcaat 

961 aaatacggtg tatccgtaac cgatgcctgc 

1021 cgtgaaattc atcaggatct gaacgggcag 



gaaaaagaga tggaacaggc gggactgcgc 
aattccaata aagattatcg ccgtcagcct 
aaagatggca atcgctcaat tattggtctg 
cagtcttccg agcaaccgcg cagtgaaatg 
attagctggg aaatgaccga tgccttgctg 
ctgacggctc gcgtggctta a 
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